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2.51 ^^Sli eflol^iA]* 7MS.^ ^^1 Al^Eflo^ ^^^1- ^ol ^ oxt^, 

RGB tfl^flA-l RGB t-llo]Bll- *>t+fil i^t^S ^^^o^S.^ Aj^t^o^ ^^^^ 

:£ 2 

St|-:i§, ^^>?a, Ti\]3L^ ^^^]^ ^]o]^X\ 
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1020030017194 #^ ^^^l-: 2003/12/2 

Tjflael '5^>^ili ;^1<>| ^:^l{Memory access control apparatus} 

s. 1^ ^^^<?1 ^^]^^ ^s.^ ofl^ <mi- ^91 

:£ 2^ ^ ^'^<^1 4€- t-fl^lt-l^ nils-el nfl^g o^]3. ^o] 

s. Safe ^ ^ 19a<Hl ^i^J-sife YC "i^^ cflojEio^ «fl^ <^11- :a.oi 

s. 3bfe ^ ^^<^1>H ^ '«H<H1 ^^sjfe RGB bB<1 <^11- :a.<y s.^^ 

H 4fe ^ ^^<^l^i HD1920*540 "^^^ ^^1 SDRAMofl ^"I^^Vfe c^l* JM-tl 
£. 5fe ^ ^^S^ SDRAM<^1 c]l<^lB^7> SJ^^^ SDRAM^l #ejaj o^^ell^* 

^^>fe lr^£ 

cil<^lB^ tfltb <^1# :a.<?l £^ 

601 : DilS-e) 602 : ^^l^^i 

603,605 : FIFO ^S.^ 604 : 
606 : 



/ 
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1020030017194 #^ <a^>: 2003/12/2 

<i2> ^ ^tg^ "i^-^ -sq^ t^a5^<^1 o;[ciiA^ <y6^o:| ul^s. ^l^^g-/ 

o}xJ\B]- n]^^^o_s. =^5g«j-^o]s. c^^jwj-^ol^ '^g^^ ^^*>Ji;^V 11:4. 

o^l-sl?11ol/a* ^^^(pincushion), ^1 (keys t one )<^l5l- ^>J1, <^^] 7}^] ^^^^^]]o] y^^] 

^ ^^^^1 i^Efuj-T^l tci-el-^i. ^]^^ '^^H ^^^-^S. ^^^^ ^^7] 

^^^^1 -^^^ -^^ol-^ ^€:^]-<^ ^o,^^^ ^>-§-7l-7l- <^^o^# l-^^o] 

^] ^^a-^ =7^ tlrcf. ^^^^ 7l^o.s <^>a- t^^i€2ll<5l ^^1<^1 
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1020030017194 #^ 'UA- 2003/12/2 

<15> 71^611^ <^^^ e|-iE^ ^ tl<Hi^«^ 5^-^ (warping)*>5! 

^cfl, ol&i^ ^-f >^T-^«1 5^1 (memory access latency)^. t^]o] 

<i6> ^, -^71^ ^sfl^ ^^^o.s <^>^>^ ^l^i^oil ^-lel^H tq^^eflo]^ 

<17> 7H> 7l^o] s)^ NTSC "^g^^ 7l§o.^ 720x480 i» <^^^ wl^'^^^S. ^"le^^V^ ^-f 

o)i 4^3] wj-*j:o.s :x-iE)t!- ^, ^] fie) oil ;^-1^v^>Ji uflaeJioiiAi ti<>|^T3^i 

nS.^'^] ^^^^■7]] Sj^t-l], oltrfl c^^o. ej-^e^ i?jO.^ ^-^<Hl^i 1:^-^711 ^o] 

<19> <^7lA^, A>^5)^ ^]3.^<^] cfltflA^ ;^ef§l ^^^>^, c-ilo]E-11- ;^-1^*>^ ^ 

o] ^^^^^ 9X^. t-flolBl^ ^^l-^O.^ ^-1^3^1-711 ^Cf. ol^Tll ^ 

x]-^ O.^ 7.^^^^ <^^V cflolEil- <:g^l-5l ^^^tt ASL^ ^^-11^ 

ell '^m^l (memory access latency)* 7>^l7fl ^rf. o^ji- , -g-7]>q tq^(SDRAM)^ 

2lS A>-g-^>j7, A^s. ^^£]<H t-ll<^lEl« ^^-llc^i^m ^-f<Hl^ i^lolEl* S]<H-2.7l ^ 
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1020030017194 ^^ <^7]-: 2003/12/2 

<2o> 'c-i1o]El-i- ^ > ^IS-ell- ^^-fli^Vyl ^til ^i^tb 

^(global bandwidth)<^l ^^^^i^. 

<22> c^l^ s.o:| 512k X 16bits X 4 banks SDRAM* A>-g-^>^ ^-f, ^^tb 

(column)^ tt 27l]sl cll<^]Bl7> #<^17>°.S. 720/2 = 360 ^ 

256olcf. 271]^ cll<^lBi» 327B^ ^^B. 

^^S. ^3.^ ^^fl^tb^l-Jl 7H1- ufl. 3251-^S] ^2] cllolBll- 7>x^iL7l 

^91^}^ «S3 ^^(bank change)* ^l-7fl A^^>^ 
SDRAM <?lE^5|lol:iioll M.^^ ^^<^l^i m^^^ efloim^(<:^ll- l-ol , 6 # 

^^)7> >S7l7fl ^irf. ^. I7fl^ ^^^* o^Ail>,^>^Cll l7fl^ 327]\S] ^] 

B cllolBl^ 71-^^71 3271) <a oils 1:^*>J1, 32^31 t}^ 

^A-ll^^>7l ^Atb (6 X 32^) - 1 [m^^M ^A^>711 ^ 

Cf. rtl-el-A-1, ^S-fg ^JE.^ jL^ol Dflo. ^ol^lTfl ^Cf. 7]^B] ^^^^S. 

^ c-HolE^s. =^-5§«^^O.s. SLl^ T^l2.Eloi1 x-1^^ ^ SiTll ^rf. 

<23> -^tii-^ o.^ iHlolE^l- ^e^t!: ^M- SE^, ^^5^^s1 c11o1e1» 5i1^ ^]S.^ 

^^1-5^ ^ Cfl , >^7l 51 I'll SBl oil ^'^^ ^1 el «11 7> <^ >S- 51 ^Zl «^^o1 B}^ , 



22-7 



1020030017194 ^^1-: 2003/12/2 

^]^^^<^] ^Atb ^S.^ ns.^ a^^^sf S.^ v\]3.^ ^^B.^■o\] ^^11- "a-^^Ai 

^ ^^S. <^#2^ o.^ ^-Isls:}^ , 3£ IS] 102^4 wj-^o.^ cg>^ cljolE-ll- 

t'llS-s]«HlAi ^-f-^l^ 3^^$] nfls-sl <^^^ 7l-;<lJi 

711 ^cf. <^M, rq-^ i^as^ S.-^-(row)<^l cHoIe-]* ^S.^ ^ 

^ i^H.Bl <^M]^i 5fl<^l€^ll- l<^l^^■ «J-^-2-S. 10711 si <^>S- CllolBll- 7V;=^l31 S.^ S. 

1^ ^I2.el ^M]^ ^]<^]^^]7} 97} ^^1 Al>i^ofl ^zj-^ nVs-o] ^^ig T^l2.s1 

^JB^Jif 1^1 2. el ^-E.^ol ^oi^iTfl ^cf. 

<26> ^ ^i^^ ^V7]S!l- &;^1^* ^M^}7l ^^S^i, ^ ^^^^ 

AS. <^>^> CflolE^* ^^El^m^^l ^^«J-«J=AS- t-ll«^lBl* ^^2l«^m^l ^^^^1 ^diSl nils. 

El ^Ail:fi sflom^l* 7>xl3E^ ell<^lH^» ^lS.el<^l ^i^J-^V^ ^1^^<=H1 9X^. 
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1020030017194 ^^>: 2003/12/2 

<27> ^Vy]^ ^a^^ ^^^*>7l ^t!: ^ ^^<=>11 Sf^o] -g-<^ltb ^12-2^ 

SjO^sq- ^^&|^>€- ^, i^<>1^^ -^^^o] ^^o^ nflS-Sl 5llo]^Alol ^S. 

<28> ^ ^ng^ RGB* ^A]ol] cflSBlollA^ 9^ JI di7l» ^ nfl o.^. g^Jl 

nflS-S]^ cflolE^l- -^ 9X^^ t}^^ H ^^o] olcf. 

^l^^mcll -g-<^l^>:E^ ^ 7fl5l oi^].n>o.s Pils.el ^^^1^ wJ-Ai^ ^lo^^ ^ o;^^ ^ofl 

<30> ^ ^Vtgo^ tq.=. S.^^ ^ S.^^ ^^]<^1*^ ^Mltb 

<3i> oi^v, ^■¥-^ ^s^H ^ ^^Hl^ ^^^4 ^ ^-§-# 

£A]£)J1 a 0]^6\] C^^X\ ^T^i)^ ^ ^^m- ^-g-^ 2^0l£ ^Vq-O^ ^Alc^l^A-l 

^ol^^. ^^^i ^7]^ ^ 71^2^ A>>^Vj4 zL ^^ ^ ^-g-o] 

^1^ 
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1020030017194 ^^ <^^7}: 2003/12/2 



<32> ojoil ^Alc^l7> £ 2 ifl^l iE 4<^1 £Al£]o^ oj^c]-. 

<33> 

^^l^ol ^fe <^1» £ 6<H1 ^ia[^^x^, ^^^^ ^4. ^<=>]^]A ^ls.5lfi1 #Bl^ 

<34> S. 2fe tb 9X^ tflolEi* 01^^ O.^ ^]S.^<^] ^]^^}^] ^JL. <U^^ 

^m^l<Hl ^^^o] ^issl -^^il^i eflojBiAl^ 7>^^ ojcf. 

<35> £ 2^ (a)^ i^l-S.el<^l ^i^* 201^ ^^1- tl]olE^l- S.^^ 

^o]t\., 3E 2^ (b)^ 47flS] 7>;^1^ sq^f- TiflielSl 202^ ti§3 ifl 

s.-f<Hl £ 2^ (a)5l o^e-l e^-ois] ^^^^ tfloiEii- t+^o^A^ ;^i^J-^>fe ^^^Ji 9X^. 
<^1# £ 2S^ (b)^ 0 S.-foil^ S. 2^ (a)^ ^ 

^1^171- ^^^0.5. :;^^^^T:f. H^ZL, S. 2^ (b)^ 1 HSB.^ ^^fl S. 2^ (a)^ 

<36> s. 2^ (b)<^l^i^^^ S.^^] c^^] <^>a- cil<^lH--ll- x-l:^^o.^>«l, 

«oH>-^^ "^^^ ^^-fl^tflo) ^ ^^o^ o^^^ ^]]o]^^X\^ -^^^il^^ 

^ SZi^. at!-, £ 2S] (b)S] 2033}- :y-ol ^ e^-ojo^ c^>y- d|1o1b1JE fl-^^ 7>^lJl z]- 

^ z^- ^0.0^1 ^ava]?^ ^-I^J-^V^ ^. 7>xlJi 3.7]^ ^ 

€ ^ ^ cll<^lBl» ^iS- cl-€- MSHi4 «3a ^-f'Hl 

^■l^J-^>^. c^l<5lEl* o^^^l^-^].^ ^-fffliE ^^3] nflSEj ^flol^Al 
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1020030017194 2003/12/2 
<37> £ 30. oil- ^ d ^^12^ i^E^^ ^^S.. «SHo)l x-l^a-S]^ i:-llolEiS] lafl^ 

<38> £ 3a^ 301^ ^^^^ SDRAM^ *>i4^ «Sa.l- "^^S] XYlJ-^-^S ^Ej-ia £ 3 

^ 302^1- 303^ ^ #e^<^l ^>^il^e]-^ ^^<y ^^^S.'^i.^z^- <^^^ ?lS(luminance ; Y)^^- 
(chrominance ; C) ^^^^ M-e^^S 

<39> JE 34 ^o] c^^^ cflolEli- xi\]s.^6]] x]^^^ ^^1- «3H<^1 ^-I^J-^]-^ 

^ ^ '=>]^^ 193^ ^-l:^^(word per bank)e1- *M , t!: nSa^l ej-o] 2.^ ^o.^^ 

^€ 9X^ tlrcf. 3^ 42] 401^ ^o] e1-<?l(unit line)^ ^2]^ 

^ Sl^cll, o]^^ ^ lajaofl 1-<H7>^ 21-^^ ^^^W. -£ 3a^ ^o] 

^*>^ ^-f, ^S3.^ ^^^^^ 8o]JL, Bl-«?1^ I60I ^ojcf. 

<40> £ Sbs] 304^ t!- iJg^ofl x-l^sl^ RGB Hfl^ofl cfl^b ^^"^ 

olZL, £ 3h^ 305,306,307^ ^B.(Red) , :3.^(Green), l:^(Blue)# M-Bf^ ^^]^. S. 

3b^ 3042] ^-f oil^ RGBS. i^fl«^lB^7> ^ ^>-§-*W ^tb ^2.^^ 

(gabage) ^5 7] Til <^M. v|l<^1 ^7l gabage cjlolB] c^^o] 

<4i> cf^], q-^oll ^tg^ cfo] l-^(unit block)2] ^^7} ^el-^lTll nfl^<^l RGB ^ttflsq- 

YC 'a^^ tifl«^l 421- Bflol^^ 71-^1 711 51 o] *>=^flo1^ o.^ 711 01 H n^B7> #7> 

^>Tll S. 3h^ 304<Hl^i -f4:^^(word per bank)^ 8^1 ji, Hl-'?l(unit line)^ 

lOo] ^t\-. 
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1020030017194 ^^ 'U^}: 2003/12/2 

<42> olnfl, RGB ^-^ t^lSeloll ^-^ iifl tb^o)! ^-^ 

<43> s. 6<^]M ^-^ T^l-E-e)(601)^ ^^^(604) ^>olo|]^ 1^15^^(602)5!^ ^^(606) n.=s] 

31. FIFO ^1-2.51(603,605)71- ^Hl^cl-. n>^, ^^-^(604)<H1a-1 RGB cllolE-l7> 

t:^1S.51(601)<^1 ^-1^€ RGB tll<^lBl7|- FIFO ^lS.5l (605)<^1>| 

^1 ^-l^^ ^ ^rfi(606)<^l^i ^#^51 <H 51-^ ^12.51 (601)<^1 ^-1^^1:1-. <>]n, ^7] 

^ ^]3.^(60lM ;^-l^£l^ RGB t-llolE-] H11<I^ ^71^ S. Sb^l- ^trf. tb^, -21^ T^HSel (601) 
«^1 ^-l^^ eil<^lBl# ^«:^(604)oflA^ ^M]^^ nfl^ ^V7l ^-^ v]]S.^ 

(601)<H1 ^i^^ RGB c-ll<^lE^7> ^AHl i::l^>:(602)S ^/^fliSlJl, >S-7l i=l^>i(602)^ cf^^^ 
RGB cfl^lBl-l- ^5ls:H FIFO ^12151 (603) <^1 ^^1 ^ ^^^-^-(604)5. #^tb 

<44> RGB nll'^lBll- ttl-S tCj-S ^>H1^«>^ ^-fofl O-S. t^l2.Bl ^^1l:i 5ll<^m^l7> 

C-11 v\]S.^ Eflol^Al7> lOolel-Jl *>^, ^y^o\] RGB t-llolEil- nlla.5lofl^-] <^^:^ 

^-f«^lfe ^12.51 ^.^-fl^i 5ll«:>l^Al7> 10<^l;<m, RGB clWlB-ll- z]-z]- o^a^i>^^^]-^ ^-f<^lfe 

<45> £ 4^ 3^ 30^ <:g^^ -^^^o.^ SDRAM<H1 afl^^ ^aIq^Io]^. «^ 71^-1^ HD1920xl080i 

^4H1 i:fl*H ^^t!:i:l-. o]xifl, ^1-71 SDRM'Hl ^i^^sl^ tll<^lBl^ £ 34 ^i^J-SlS. 
^Sa."^] 8^-1 ^oljL, t!: ^^^7> B^^S. ^^^sl^l^l^ ^>M-^ el-^# ^IS-Bl-^fl x-i^g- 
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1020030017194 ^^ ^^>: 2003/12/2 

^mcfl ^AtV S.^^ 7ll^fe l^l- ^o] ^]^^o]:i\x:]:. o]^^ c}-^ ^o]r^ ^o. 

2^ ^(row per unit line)^^- ^j^t!:i=f. 
<46> 13 ef^^ S-f^ ^ = 7.5 S-f 

<47> = 1920^ >i/( 8(^^/^^)x8(^^/nSa)x4(H§H/S.-f )) 

^^^}^ Stir ^^S-S. ol^^ ^7]^^^ ^^i^le^- ^^s^tvq-. ^, 
71- i^lS-SloilA^ ^V^I^V^ S-f^ ^<^1^. -^71 cf^Sl 2^ ^o] ^ ojr^. 

<49> 23 = (^^ 2l-^/^-¥l el-'^l) X S-f 21 ^:):^ ^(word of 

row) 

<50> = (540/16) X 7.5 = 254 rows 

<51> Ht!-, ^1-1^-^ Ir^Cunit block)* ^#<^ A>-g-^ o.^>y^ , ^}^<f^ 

o1» ^ ^ $X^. S. 4^ 401,402,403.404S!l- ^<5l 47fl2l 2l-<?l* £ 4^ 40521- ^ 

o] s>u|-2l c].o^ ^s-olsj-ji ^9]^JL, ^nv^ EflollrS. ^J-^^ o]^ <^^>2l ^^1 

<52> s. 5^ #21^ <H:^2ll^» T^^V^ lr^S.S->H, 501, 502^ ^sl(logical) ^ 

SI- ^a^it!: ^^sl- Al7l^ M-Bl-xflt^. £ 521 503^ ^^tb #^^1 ^tb ^ 

1:* ROMA^ ;^i^>^>^ M-El-'^cl-. ZL^JL, :£ 521 504^ CPUS-A"! , i=l-'^J=t!r <=^^<Hl tflt!: ^ 

^^mi-* ;H^J-^>^ ^i^^ c-il<^lE:l2i tHl2-5^ ^^1 ^i>a-* ^;^>?J:-i:* 

l-^-^l cfltb Eflol^(503)S ^^tVcl-. ^. T=l-^<^tl: '^^Hl cflt^fl^-l ^^tl: -^l^V* '^l* . 
n§a^ ^-1:^.21 ^(word per bank), ^l"'?!^ ^.-f^l ^(row per unit line), (off set), 
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1020030017194 #^ 'U^}: 2003/12/2 

afl<:>l^ S^Cbase row)^ ^1-^ CPU(504)ofl M^^^S.^ , ^Atb ^^1^1 

H ?>^m^ ^1- ^ ^4. n^]:^ s.^^ ^ ^^B] xm- s.^ o^^efl^ioic^-. 

<53> oi>^oiiAl<q- ^o] ^tgofl 14^ s>].ygo] ^oitb ^S.s1 ^>^^l>x ^^Hl ^^>^. 

S.el '^^^i ^]o]^x]^ 7M£^ ^-i: ^^1 ^]^^^ o;icf. 

^^1. RGB <^^<H1 cfl^ll^i RGB tflolE-l^ ^>uf^ ^^S. ^]^^^S.^ ^^1 ^l^^tflo^ a^^^ ^ 

<55> tt|-e|-Ai, ^ ^Vt^o^ 7]^^ 1^^^ -^AHlofl ^-%r^S. tb^S)^ <^V^ Sl" 

^^Sl ^^o|l ^^^^^> 
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1020030017194 #^ <U^}: 2003/12/2 

l^^^^ 11 

4*^=^!: '^^<H1 ^«n^^ ^^^21 ^. ^^J^o\ ^^^3£]^ S-^o^ >-ol e|. 

el ^^*H ^^^s)^ ^-a- Pllsel on^^i^ 

[^^■^J- 2] 

<a:^^o] cfloiBl* ^^i^J-sl-^ ^-i: ^^i^S. ns.^ ^M]^ . 

m^^i 3] 
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1020030017194 ^^ <^p^>: 2003/12/2 

l^^^^ 4] 

= (^^ 2l-'a/^^ 51-^) X ^^21 ^(word of row) 

5] 

^9l^S. ^^^^^ 1-^* ^sl^V^. l-^oil ^ja.!- Eflo] 

6] 

i^-^ i^flSLels. "i^o] RGB <^>a-^ yg-^ tb^sl RGB '^-^'^l 

71 

^7] ^S.^^] y^^^^ ^^o] RGB ^^<^ o]^ ^^4^^ nfl RGB *^a>o1 t]:^ 
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IS. 51 

X_pos 
Y_pos 
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\ 

on 

Y 
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UNIT ^ 
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